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SUMMARY

Since the pioneering work by Dick Raymond during the 1970s
and early 1980s, in situ bioremediation has been widely used to clean
up aquifers contaminated with petroleum hydrocarbons. A need for
better performance led to development of the use of hydrogen perox-
ide and direct injection of air into the aquifer as sources of oxygen,
which was a critical problem in bioremediation. Bioremediation has
developed in two branches. The first has been engineering tech-
niques and mathematical models for applying bioremediation to readily
degradable contaminants. The second branch has focused on ways
to address more recalcitrant contaminants such as chlorinated sol-
vents, polychorinated biphenyls, and pesticides. Work on these more
challenging problems has met with some success in the laboratory,
but the techniques have yet to be commercialized, largely because of
failure to establish and maintain critical control parameters in the
subsurface. Continued improvements in the technology will result
from efforts in site delineation, engineering controls, use of nonindigenous
microorganisms, and field methods for evaluating the microbiologi-
cal processes.
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